
Objectives: To compare “metoprolol and diltiazem for the management of patients presenting to the ED with AFF [atrial fibrillation/flutter] with rapid ventricular rate.” (p. 176)
Methods: This prospective, double-blinded, randomized controlled trial was conducted in the ED of Maimonides Medical Center, a large urban teaching hospital in Brooklyn, NY, between June 2009 and November 2010. Adult patients (aged 18 years or older) with ECG-confirmed atrial fibrillation or flutter with a ventricular rate ≥ 120 bpm were eligible for enrollment. Exclusion criteria were systolic blood pressure < 90 mmHg, ventricular rate ≥ 220 bpm, QRS interval > 0.100 s, 2nd or 3rd degree AV block, temperature > 38.0oC, acute ST-elevation MI, history of New York Heart Association Class IV heart failure, active wheezing with a history of asthma or COPD, prehospital administration of any AV nodal blocking agent, cocaine or methamphetamine use within 24 hours prior to arrival, known allergy to diltiazem or metoprolol, history of sick sinus or pre-excitation syndrome, history of anemia with a hemoglobin < 11.0 g/fL, pregnancy, or breastfeeding.
Patient were randomized in a 1:1 fashion to receive IV diltiazem (0.25 mg/kg to a maximum of 30 mg) or IV metoprolol (0.15 mg/kg to a maximum of 10 mg). If the primary endpoint was not achieved in 15 minutes, a second “escalation dose” was administered (0.35 mg/kg of IV diltiazem to a maximum of 30 mg or 0.25 mg/kg IV metoprolol to a maximum of 10 mg). The primary outcome was a HR < 100 bpm within 30 minutes of drug administration. The primary safety outcomes were HR < 60 and systolic blood pressure (SBP) < 90 mmHg.

A total of 54 patients were initially randomized, with 25 assigned to the diltiazem group and 29 to the metoprolol group. Two patients (one in each group) were subsequently excluded, leaving 24 in the diltiazem group and 28 in the metoprolol group. The mean age in the two groups were 66.2 and 69.5 years, respectively, and 46.9% and 53.1% were male.
	Guide
	Comments

	I.
	Are the results valid?
	

	A.
	Did experimental and control groups begin the study with a similar prognosis?
	

	1.
	Were patients randomized?


	Yes. “Upon enrollment, patients were randomly assigned, in a 1:1 ratio, to receive diltiazem administered parenterally at a dose of 0.25 mg/kg (to a maximum dose of 30 mg) or metoprolol administered at a dose of 0.15 mg/kg (to a maximum dose of 10 mg).” (p. 176)

	2.
	Was allocation concealed?  In other words, was it possible to subvert the randomization process to ensure that a patient would be “randomized” to a particular group?

	Yes. “Randomization was performed through the use of a computer-generated randomization [sequence] by one of the investigators (AL) and was given to the pharmacy investigators. Pharmacy released the study drug in a locked tackle box coded in number sequence to correspond to that of the computer-generated randomization list, upon which the pharmacist also prepared the study drug in blinded fashion.” (pp. 176-177) This should be adequate prevent to subversion of the randomization process.


	3.
	Were patients analyzed in the groups to which they were randomized?
	Not entirely. Two patients (one in each group) were excluded after randomization. One was excluded after he became agitated and uncooperative and the other was excluded after a rapid drop in SBP. In a true intention to treat analysis, both of these patients should have been included in their assigned group in the final analysis.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Yes. Patients in the two groups were similar with respect to age, gender, receipt of adenosine, baseline vital signs, and medical comorbidities.

	B.
	Did experimental and control groups retain a similar prognosis after the study started?

	

	1.
	Were patients aware of group allocation?


	No. “The study medications were packaged in identical-appearing dispensing kits, and each ED physician, nurse, and patient were blinded to study drug. Patients who were randomly assigned to diltiazem received the drug in a syringe that appeared identical to that of metoprolol. Admixture and labeling were performed by the pharmacist in the ED and dispensed to the treating nurse for administration. Total volume within each syringe was adjusted with normal saline to a total of 10 mL to disguise and maintain blinding.” (p. 177)



	2.
	Were clinicians aware of group allocation?


	No. See above.

	3.
	Were outcome assessors aware of group allocation?


	Presumably no. Vital signs were monitored by ED pharmacists, a research associate, emergency physicians, and experience volunteers, none of whom would have been aware of group allocation.

	4.
	Was follow-up complete?


	Yes. Aside from those two patients excluded from the analysis, outcome data were available for all included patients.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· A HR < 100 bpm was achieved in 95.8% of the diltiazem group vs. 46.4% of the metoprolol group (RR 2.1, 95% CI 1.4 to 3.1).

· This corresponds to a NNT of 2 (95% CI 1.4 to 3.4).

· No patient in either group required cardioversion and none spontaneously converted to sinus rhythm within 30 minutes.

· Following multivariable logistic regression, after controlling for multiple confounders, patients receiving diltiazem were 4.66 times more likely to achieve the primary outcome than those receiving metoprolol (95% CI 2.09 to 10.36).

· Hypotension occurred in 5 patients in the metoprolol group and 1 patients in the diltiazem group (RR 4.3, 95% CI 0.54 to 34.2). 

	2.
	How precise was the estimate of the treatment effect?


	See above.

	III.
	How can I apply the results to patient care?

	

	1. 
	Were the study patients similar to my patient?


	Yes. This was conducted at a large, urban, academic ED with a patient population that is likely similar to ours.

	2. 
	Were all clinically important outcomes considered?


	No. The authors chose a somewhat arbitrary surrogate primary outcome (HR < 100 at 30 minutes) that is not patient-centered. Given the time it takes to complete testing and consultation with primary care providers and cardiologists, such a rapid reduction in HR would be unlikely to influence more relevant outcomes such as ED length of stay. The authors also did not assess patient satisfaction or need for hospital admission.

	3. 
	Are the likely treatment benefits worth the potential harm and costs?


	Uncertain. While diltiazem seemed to provide a more rapid reduction in heart rate compared to metoprolol in this study, the impact of these findings on patient-centered outcomes (such as ED length of stay or patient satisfaction) was not assessed and is highly uncertain. One observational study that evaluated ED length of stay (Scheuermeyer 2013) found no significance difference between those who received calcium channel blockers and those who received beta-blockers.


Limitations:
1. The authors note that a convenience sample of patients was enrolled, but fail to specify why or this occurred or during what time period patients were enrolled.
2. Given that there is a high degree of variability in heart rate measurement in AF, the primary outcome is potentially quite subjective.

3. The authors report that the study was stopped early due to benefit, a controversial process that led to a very small sample size.
4. An arbitrary timeframe for HR reduction was chosen as the primary outcome, and does not necessarily correlate to any patient-centered outcome (e.g. ED length of stay).
5. One patient was excluded from analysis due to rapid drop in SBP, a practice not consistent with a true intention to treat analysis. In particular, this would have a potentially  significant impact on the safety outcome.
6. No measure of effect size (RR, RRR, ARR, NNT) with corresponding 95% confidence interval was provided for the primary outcome.

Bottom Line:
This small, randomized controlled trial enrolling patients with AF with rapid ventricular response seen in a large, urban ED found that patients treated with IV diltiazem were more likely to have a HR < 100 by 30 minutes that those who received IV metoprolol (RR 2.1, 95% CI 1.4 to 3.1). How this would impact patient-centered outcomes (ED length of stay, patient satisfaction) was not studied and is impossible to infer.
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